Abstract-Online shopping is getting popular even in the rural areas of developing countries. However, few research has been conducted to identify the factors associated to online shopping by the poor villagers. Whereas people living at the bottom of the economic pyramid (BoP) has an aggregate purchase power which is a huge market and online shopping has the potentiality in reducing BoP penalty by removing unnecessary middlemen from the supply chain. In this research, we have conducted a field survey on 600 households in the western part of rural Bangladesh to find out current status of online shopping use by the BoP people and the demographic and behavioral factors associated with online shopping. Chi-square test of association and multi-variate logistic regression test have been performed to analyze data. Result shows that cell phone use, computer use, social media use, and mobile money transfer use have significant relationship in online shopping use at the BoP community.
I. INTRODUCTION
Online shopping has been gaining acceptance rapidly due to the dot-com boom in the 90s globally [1] . The level of its acceptance and popularity has been growing since it has the potentiality to go beyond international boundaries enabling activities within the virtual marketplace. It has the flexibility of time and distance [2] in purchasing products. It provides wider product selection opportunity within limited space. Overall, it saves time, money and labor [3] of the consumers. Several studies on the usage of online shopping identified different factors, such as demographic factors, behavioral factors, infrastructural factors and so on [4] - [6] . Different studies identified the barriers of online shopping expansion globally [7] , [8] . If we see the basic requirement of online shopping usage we find there are three major components to access online shopping such as; 1) Internet connectivity to access online catalog, 2) Payment mechanism such as credit card, mobile wallet etc. to make payment, and 3) Product delivery infrastructure [3] .
However, these components are not equally ready everywhere in the world so that the consumers could get equal benefit from online shopping. Online shopping service primarily designed targeting the consumers at the top of the economic pyramid and gradually expanding towards the middle of the economic pyramid. Bottom of the economic pyramid (BoP) had been ignored. Currently, there are 4 billion people at the BoP, comprising 54% of the world population [9] , [10] . Disposable income of the people in this segment is basically low [11] and shopping for daily needs is the norm and online shopping is not a priority. However, this scenario will change as more consumers continue to move up the socioeconomic ladder.
Bangladesh, a developing country where online shopping usage continues at a rapid pace with recent growth of Internet usage, 3G roll-out in 2013 [12] . Mobile money transfer service replaced the need of credit or debit card as payment mechanism. Different product delivery companies are starting up to fulfill the need of online shopping product delivery. This infrastructural environment is increasing the use of online shopping and currently it is much popular in major urban areas in the country [13] . Although online shopping usage at the rural areas in Bangladesh is limited compared to the urban areas but it is expected to increase in the long run as we can see online shopping started to become popular in the rural areas of developing countries such as China and India [14] . Several (IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 8, No. 10, 2017 47 | P a g e www.ijacsa.thesai.org researches have been conducted to identify the factors of online shopping. However, few research has been conducted to identify the factors associated to online shopping targeting the BoP community. This research is much important to the online shopping service providers so that they can design the service more efficiently after knowing the factors those affected behind online shopping decision making by the current online shopping users at the BoP community. Therefore, this research attempts to identify the factors that are primarily responsible behind online shopping by the BoP consumers. It aims to find the differences in socio-demographic and behavioral characteristics between low and high family expenditure groups of the online shopping users in BoP community.
Section II explains the motivation behind this research and Section III introduces the method of the experiment. Section IV describes the findings, Section V discusses the findings and Section VI concludes the article.
II. RESEARCH MOTIVATION
This research started with a strong motivation to explore the existence and reasons of BoP penalty, and to design ICT based social services those can reduce the BoP penalty. The people at the BoP often pay higher prices for basic goods and services than do wealthier consumers [9] . Toyota Motor Corporation and Kyushu University in Japan are jointly carrying out a research and implemented in Bangladesh to see whether ICT and mobility could reduce BoP penalty or not since 2011. Grameen Communications in Bangladesh is supporting the experiment. A 10 seated Toyota Hiace vehicle is shared to carry ICT based 4 major services such as: 1) Remote healthcare; 2) Female friendly transport using car sharing model; 3) E-learning; and 4) Last mile delivery service of online purchase. This research project is known as Social Services on Wheels (SSW) [15] . Under SSW project there were two experimental sites in two districts in Bangladesh. One was in Kalihati Upazila under Tangail district (105 km away from the capital Dhaka city) and the other one was in Bheramara Upazila under Kushtia district (235 km away from the capital Dhaka city). In this research, we have used Bheramara Upazila as experimental platform. Bheramara is located in the western part of Bangladesh under Kushtia district and is close to the border of India. According to the census of Bangladesh Bureau of Statistics (BBS) 2011, the Bheramara sub-district has a population of 208,000 in six unions. We have found the existence of BoP penalty (Table I ) from a baseline survey conducted in a rural area (Bheramara Upazila) and an urban area (Dhaka city). However, we argue that, online shopping can be used to reduce BoP penalty [3] as it has the potentiality to enable villagers to purch ase products from a village at any time of the day and get the desired products delivered to their doors. In this research we planned to explore current online shopping user status, online shopping use environment, and the factors that affected online shopping decision making in our experimental site. 
A. Data Source and Data Collection Procedures
We have conducted a field survey at one of the experimental sites of SSW project to collect data from community residents of Bheramara sub-district to identify online shopping user status, online shopping use environment, and the factors that affected behind online shopping decision making. The survey profile is mentioned in Table II below. Participants were individuals from the rural households. Only one respondent was interviewed from one household. Three field staffs who had been working with SSW project were trained with a semi-structured questionnaire to collect data from the rural households.
B. Dependent and Independent Variables and Measurements
The outcome variable was online shopping use. Online shopping use was defined as online shopping experience by the respondents once in their lifetime and was classified dichotomously as "yes" or "no". All the independent variables (computer use, social media use, and mobile money transfer use) except cell phone user per family were dichotomously coded as "yes" or "no". Cell phone user per family was coded as "two or less (n2)" and "three or more (n3)" per family. Age, gender, employment status, education, and monthly family expenditure were selected as the main control variables. The households who had monthly family expenditure of 10000 taka or less belonged to low family expenditure group and the households who had more than 10000 taka as monthly family expenditure belonged to high family expenditure group.
C. Data Analysis
Socio-demographic and behavioral characteristics of the sample were analyzed separately by low family and high family expenditure groups (Table III) . Pearson's chi-square test of association was performed to describe the unadjusted association between dependent and independent/control categorical variables (Table IV) . Multiple logistic regression analysis was performed to describe the adjusted association of independent variables with the outcome variable online shopping use after adjusting with age, gender, employment status, education, and monthly family expenditure (Table V) . Odds ratio (OR) and 95% confidence interval (95% CI) were calculated. Each independent variable was included in the logistic regression models separately because the independent variables were highly correlated (multi-collinearity). Thus, the following four distinct models were used considering one independent variable in one model:
Model 1: Logit Y1 (X) = β0 + β1 (age) + β2 (gender) + β3 (employment status) + β4 (education) + β5 (cell phone user per family) + ɛ Model 2: Logit Y1 (X) = β0 + β1 (age) + β2 (gender) + β3 (employment status) + β4 (education) + β5 (computer use) + ɛ Model 3: Logit Y1 (X) = β0 + β1 (age) + β2 (gender) + β3 (employment status) + β4 (education) + β5 (social media use) + ɛ Model 4: Logit Y1 (X) = β0 + β1 (age) + β2 (gender) + β3 (employment status) + β4 (education) + β5 (mobile money transfer use) + ɛ All statistical analyses were performed using SPSS version 22 (IBM Corp., Armonk, NY). A P-value <0.05 was considered significant.
IV. FINDINGS
Age range of the samples was from 15 to 80 years, and mean age was 37 (Table III) . More than half (54%) of the samples were within the age-group of 15-39. Majority (79%) of the samples were male. A total of 35% of the samples were unemployed [N=558]. However, students and housewives were the major portion of the unemployed samples. Majority (86%) of the samples had high school level or less (up to grade 12) education [N=539]. 14% of the samples had higher education. In low family expenditure group, 7% people had higher education where it was 18% in high family expenditure group. 34% households had 3 or more cellphones. In high family expenditure group having 3 or more cellphones was more than double (43%) compared to the low family expenditure group (20%). 28% of the total samples reported as computer user which is almost 20% for low family expenditure group and 33% for high family expenditure group. One fifth (20%) of the respondents were social media user, 14% belonged to low family and 23% belonged to high family expenditure group. More than half (54%) of the respondents were mobile money transfer service user, 61% belonged to high family expenditure and 44% belonged to low family expenditure group. More than one-fifth (22%) of the respondents were known to online shopping, however, less than half of the respondents in low family expenditure group (12%) were known to online shopping compared to high family expenditure group (29%). Out of 587 respondents, 51 (9%) used online shopping. In low family expenditure group 6% respondents used online shopping and in high family expenditure group 11% respondents used online shopping.
Education showed a significant association (Table IV) with online shopping usage (P<0.001) in total and high family expenditure groups. However, in low family expenditure group the relationship was not significant (P=0.214). 21.1% of the respondent who had higher education used online shopping. On the other hand, 6.7% respondents who had up to 12 years of education used online shopping. Monthly family expenditure had a significant association (P<0.05) with online shopping usage. 5.9% respondents who had 10000 taka or less as monthly family expenditure used online shopping. Compared to that, almost double (11%) respondents used online shopping who had monthly family expenditure more than 10000 taka. Use of computer (P<0.001) had a significant association with online shopping usage. There was a significant relationship (P=0.024) between online shopping use and cell phone user per family. 16.2% respondents who had 3 or more cell phone users in their households used online shopping compared to 9.0% respondents who had 2 or less cell phone user. 22.2% of the computer user was online shopping user as well. More than double respondents used online shopping who belonged to high family expenditure computer user group (26.1%) compared to low family expenditure computer user group (12.8%). Use of social media (P<0.001) had a significant association with online shopping usage. 20.9% of the respondents used social media who were also online shopping user. More than double respondents used online shopping who belonged to high family expenditure social media user group (24.7%) compared to low family expenditure social media user group (11.8%). Mobile money transfer user (P<0.01) showed a significant association with online shopping usage. However, a border line association was found for low family expenditure group (P=0.091). 11.7% of mobile money transfer user used online shopping. Knowing online shopping showed a significant association with online shopping (P<0.01). However, for low and high family www.ijacsa.thesai.org expenditure groups online shopping user percentage did not differ significantly (27.6% and 32.0% respectively). Table V displays the results of Model 1 and 2 and Table VI  displays the results of Model 3 and 4 of multivariate logistic regression analysis. Model 1 shows that participants who had 3 or more cell phone users in their households were 3.4 times more likely to use online shopping compared to the participants who had 2 or less cell phone users (OR = 3.41, P < 0.001) after adjusting age, gender, employment status, education, and monthly family expenditure. The multivariate results from Models 1-4 (Table V and VI) for online shopping use indicated that participants with cell phone use, computer use, social media use, and mobile money transfer use were significantly more likely to use online shopping (OR = 3.4, P < 0.001; OR = 6.2, P < 0.001; OR = 3.8, P < 0.001 AND OR = 2.1, P = 0.037, respectively) after adjusting for age, gender, employment status, education, and monthly family expenditure. The results of Model 2 for computer use indicated that the computer user are 6.2 times more likely to use online shopping compared to the non-user of computer (OR = 6.22, P < 0.001). The results of Model 3 for social media use indicated that social media user are 3.8 times more likely to use online shopping compared to the non-user of social media (OR = 3.78, P < 0.001). The results of Model 4 for mobile money transfer use indicated that the mobile money transfer user are 2.1 times more likely to use online shopping compared to the non-user of mobile money transfer service (OR = 2.13, P = 0.037). With regard to the age groups, Models 1-4 showed that the participants whose age were 30 or older were significantly less likely to use online shopping compared to those who were aged between 15 and 29 years (OR = 0.2, P < 0.001; OR = 0.3, P = 0.012; OR = 0.2, P < 0.001; OR = 0.2, P = 0.002, respectively). With regard to the employment status, Models 1, 3 and 4 showed a statistically significant relationship. The respondents who were employed were more likely to use online shopping compared to the respondents who were unemployed (OR = 3.6, P = 0.016; OR = 3.2, P = 0.024; OR = 3.0, P = 0.030, respectively). The employment status in Model 2 showed a border line relationship with online shopping use (OR = 2.4, P = 0.093). With regard to the education, Models 1-4 showed a statistically significant relationship. The respondents who had higher education (more than 12 years of education) were more likely to use online shopping compared to the respondents who had the education level high school or less (OR = 3.3, P = 0.001; OR = 2.4, P = 0.020; OR = 3.1, P = 0.002; OR = 3.4, P < 0.001, respectively). However, with regard to monthly family expenditure, Models 1-4 did not show statistically significant relationship with online shopping use after adjusting for age, gender, employment status, education, and monthly family expenditure. V. DISCUSSION This is the first study to investigate the relationships and factors associated with online shopping in the western region of rural Bangladesh as per the authors' knowledge. This study found 51 respondents (9%) out of 587 who had online shopping experience. The key finding was that online shopping use at the BoP community significantly associated with cell phone use, computer use, social media use, and mobile money transfer use after adjusting age, gender, employment status, education, and monthly family expenditure. Among them, computer use was the most significantly associated. Monthly family expenditure had a significant relationship before adjusting the variables. However, after adjusting with age, gender, employment status and education, it did not show significant relationship in all the four models in the analysis. This means, younger participants whose employment status was as employed and who had higher education showed a combined association with family expenditure to go for the www.ijacsa.thesai.org decision of online shopping. Moreover, this research has found that, younger population (15-29 years old) were more likely to use online shopping compared to elderly population (more than 30 years old) at the BoP community. However, age group was not significant before adjusting the variables. The findings showed a similar trend in a study on global online shopping use trend where younger shoppers (21-34 years old) were the majority group [16] . The research did not find any significant relationship of online shopping with gender. However, findings on online shopping user status in Bangladesh showed that male were more likely to use online shopping compared to female [5] . The respondents who had higher education were more likely to use online shopping compared to the respondents who had the education of 12 years or less. The finding supports the online shopping use trend in developing countries [17] . This research has found a significant difference in the behavior of low family expenditure group and high family expenditure group for certain independent variables before adjusting with control variables. Education was significantly associated in high family expenditure group, but not in low family expenditure group. Similarly, social media use and mobile money transfer use were significantly associated with online shopping use in high family expenditure group; however, they were not significantly associated in low family expenditure group. Other independent variables such as cell phone user per family and computer use were significantly associated for both low family expenditure group and high family expenditure group.
VI. CONCLUSION
This study aimed to depict current online shopping user status and the factors associated with online shopping use in BoP community. From the literature survey it identified that online shopping has been getting popular especially in the top and middle of the economic pyramid. Bottom of the economic pyramid are lack behind to enjoy the benefit of online shopping. This research targeted to find out current online shopping user and associated factors believing online shopping could be applicable in reducing BoP penalty. It collected data from a BoP environment in rural Bangladesh and after analyzing the data it found current status and factors associated to online shopping. This research had limitations as it focused on socio-demographic and behavioral factors. As a future work this research aims to identify the psychological factors of online shopping in BoP community.
